Northwest of Iran is a high-risk area with the highest annual incidence of cancers. Despite the growing epidemic of incidence of cancers, little information is available about that in the Kurdistan region. This was a cross-sectional epidemiological study during 2010-2015. The crude incidence rates (CRs) and age-standardized incidence rates (ASRs) were calculated per 100,000 people by different categories. Of 9218 patients, 5320 (57.71%) were male. The mean ages were 63.4 (± 21.43) and 55.8 (± 18.50) for male and female, respectively. The most common cancer (cases/100,000, percentage) among male gender was stomach cancer (24.23, 22%) and among female gender was breast cancer (18.38, 24%). Besides skin cancer, other most common cancers were bladder (12.33, 11%), colorectal (11.78, 11%), and esophageal (11.14, 10%) cancers in men. Esophageal (9.57, 13%), colorectal (8.68, 11%), and stomach (8.34, 11%) were the common cancers among women. The overall ASR of cancers was 94.98 and 131.99 per 100,000 among females and males. The standard sex ratio (male to female) was 1.39. Broadly applying effective prevention measures such as vaccination, use of early detection tests, awareness campaign, and lifestyle modifications could be adopted by local health authority for the reduction of such important public health priority.
Introduction
Cancer is an important factor in the global burden of disease, and their incidence rate is rapidly increasing [1] . The global rate of cancer incidence was 14 million person in 2012 [2] , and cancer caused one of every six deaths in the world. So the 70% of the deaths as a result of cancers happened in the lowand middle-income countries. Over the next 15 years, it is estimated that the highest increase rate of cancer will probably be in the Eastern Mediterranean region; this region includes the most prevalent breast cancers among women and lung and bladder cancers among men [3, 4] . In Iran, 76% of the deaths were caused by non-communicable diseases. Of these, 13% were due to different types of cancers and these are the second causes of non-accidental deaths, following cardiovascular deaths [5, 6] .
One third of the cancer-related deaths due to inappropriate diets and behaviors such as high body mass index, low consumption of vegetables and fruits, lack of physical activities, smoking, and alcohol consumption [7, 8] . False or late diagnosis is one of the factors of increased cancer deaths; in 2015, only 35% of the low-and middle-income countries performed early detection programs or cancer screening in their general populations. In addition, more than 90% of the high-income This article is part of the Topical Collection on Medicine Electronic supplementary material The online version of this article (https://doi.org/10.1007/s42399-018-0034-3) contains supplementary material, which is available to authorized users.
countries have provided treatment services compared to 30% of the low-and middle-income countries [3, 9] .
Nevertheless, mortality from cancers have been reduced over the last decades. One reason for this may be the augmented people's access to treatment services. So, this challenge leads to increasing burdens of diseases and also imposes costs for individuals and health-care system [10] . The purpose of this study was to investigate the annual trend of the incidence rate of common cancers in patients diagnosed in Kurdistan Province in the period 2010-2015. The results may be further understanding of cancer incidence and provide scientific clues for local health authority for cancer prevention and control. Thus, this study was conducted to assess the pattern and incidence of cancers in Kurdistan Province and provide preliminary data for interventions.
Materials and Methods

Participants
This cross-sectional study was conducted on patients registered in the Kurdistan Cancer Registry database from 2010 until 2015. People in this province speak Kurdish as their first language, and they are from the religious minorities (Sunni religion) in Iran.
Cancer Registry in Iran
National programs (pathology-based Cancer Registry) have been started in 1994. Until now, various programs have been established to record cancer cases and patients profile at the provincial (Golestan Province reports were published in CI5) and national levels and also in some research centers. Population-based Cancer Registry Program (PBCRP) is a new approach that cancer-diagnosed cases were be collected from the pathology departments, hospital records, mortality registries, and other regional sources (radiotherapy center, etc.). Each of these departments sends the cancer data (a web-based system) in an Excel file to the provincial Cancer Registry office. Then, the data will be imported to Persian CanReg 5 software (a software program prepared by Iranian Ministry of Health, based on the ICD10 coding system) in the provincial office. After performing corrective and analytical processes, the results will be archived. Finally, data are compiled and checked for duplicate entries at the provincial Cancer Registry offices, and then, these electronic reports will be sent to the national PBCR office on a monthly basis (Fig. S1 ) [11, 12] .
Data Collection
The Department of Cancer Registry office affiliated to center for diseases control and management of Kurdistan University of Medical Sciences approved the study and data.
We exported the data from CanReg 5 into Excel software to check the duplicates. The process for deleting the repeated cases was completed by a manual review of the data. All data were alphabetically sorted, and duplicated cases were excluded before editing data of each city, and considering in mind that for deleting of repeated cases, similar cases should also be the same as morphology, topography, identity, and demographic information; eventually, this process was implemented for all province data by experienced manual reviewers. The morphology and topography of the cancers were determined according to the third edition of the International Classification of Diseases for Oncology (ICD-O-3), [13] .
Data Analysis
The average population of the Kurdistan Province was used to calculate the CRs of the cancer incidence. Given that the National Institute of Statistics website (available through www.amar.org.ir) publishes population census results in every five years. In present study, census results of 2011 and 2016 were used as the first and the last populations for the analysis [14, 15] . The population was calculated by age and sex groups. The midyear 2011-2016 population estimations in age groups were used as the reference population for the annual incidence analysis. CRs and ASRs were examined per 100,000 people by type of cancers, gender, age groups, and cities. Direct adjustment method was used for computing the ASRs, and the world population has been used as standard one. The data were analyzed using Stata version 14 (Stata Corp.) software package and Microsoft Office Excel 2013.
Results
A total number of 9218 patients entered the study including 5320 (57.71%) male and 3898 (42.29%) female. The age means (± SD) of male and female were 63.4 (± 21.43) and 55.8 (± 18.50) years, respectively.
The most common cancer (per 100,000, percentage) among males was stomach cancer (24.23, 22%) and among females was breast cancer (18.38, 24%). Ignoring the skin cancer, other most common cancers were bladder (12.33, 11%), colorectal (11.78, 11%), esophageal (11.14, 10%), hematosis (8.27, 7%), prostate (7.82, 7%), lung (5.61, 5%), brain (3.34, 3%), and lymphoma (2.58, 2%) in males. Esophageal (9.57, 13%), colorectal (8.68, 11%), stomach (8.34, 11%), hematosis (4.31, 6%), bladder (3.16, 4%), lymphoma (2.49, 3%), thyroid (2.43, 3%), brain (2.41, 3%), and uterus (0.87, 1%) were common cancers in females (Table 1 , Fig. 1 ). The ASR of all types of cancer was 94.98 and 131.99 per 100,000 in females and males. The crude sex ratio (male to female) was 1.34 and the standard ratio was 1.39. N, number; CRs: crude incidence rates per 100,000; ASRs, age-standardized incidence rates per 100,000, using the world standard population; NA, not available Figure 2 plots the ASR of all types of cancers by age groups and genders. According to the results, with increase in the aging population, there was a surge in the incidence of cancer in both genders; this experience obviously changes ascended from 50 to 59 years old age group. Of the 70-79 women age group, the ASR of cancer incidence was declining.
The CRs and ASRs of cancer incidence by cities are given in Table 2 Fig. 3 ).
Discussion
The total population of Kurdistan Province was 1,493,645 (751,156 (50.29%) male; 742,489 (49.71%) female), and it was increased to 1,603,011 (812,776 (50.70%) male; 790,235 (49.30%) female) people from 2011 to 2016. According to the population pyramid in Iran, the young Iranian population is declining and it is expected that the aged population will rise to the highest number before 2050 [16] . Results in some regions in Iran indicate that the incidence of cancers were increased [17, 18] . The main reasons for this situation may be due to providing the cancer screening system (colorectal, breast, and cervix) and improvement of diagnosis in the country's health network system and/or expansion of the National Cancer Registration System. It is also expected to Age-standardized incidence rate Age groups Fig. 2 Age-standardized incidence rate of common cancers per 100,000 in both gender by age groups Fig. 1 Age-standardized incidence rate (ASR) of common cancers per 100,000 in male and female Table 2 Annual crude and age-standardized cancer incidence rates per 100,000 by cities N, number; CRs, crude incidence rates per 100,000; ASRs; age-standardized incidence rates per 100,000, using the world standard population increase the incidence of cancers in recent decades with an increase in the elderly population.
Our finding indicated that there was an increasing trend of cancer incidence among females and in males; it was vice versa. This is while the standard ratio of cancers was 1.39 male/female. The findings of the current study revealed that the stomach cancer was the most common cancer in male and ranking third for female genders. The risk of stomach cancer in the north and northeast of Iran is higher than other regions. For instance, Golestan Province (located in the northeast of Iran) is in the third and ninth ranks of the stomach cancer incidence in males and females in the world [19] . The ASR of stomach cancer was 49.13 and 25.42 per 100,000 in male and female, respectively, in the Ardebil Province (located in the northwest of Iran) during 1996-1999 [20] . The most common cancers among Iranian men was stomach cancer (15 per 100,000) and among women was breast cancer (24 per 100,000) in a national study [21] . Another study reported that ASR of stomach cancer in Iranian females and males were 7.1 and 15.1 per 100,000 during 2003 to 2008 [22] . Some behavioral/environmental factors such as Helicobacter pylori infection, smoking, eating too much salt, diet with low levels of antioxidants, overeating, and consumption of bread and high-fat food are effective in the pathogenesis of stomach cancer among Iranian north-western population [20, 23, 24] .
The second leading cancer in our study was skin cancer in both genders. ASR of skin cancer was 24.7 and 18.2 per 100,000 among Kurdish men and also in women in 2009 and the highest value observed in the Semnan, Esfahan, Tehran, and Hamadan Provinces (all located in center and west of Iran), and the sex ratio was more in men than women in all mentioned provinces. The results of previous national population-based registries showed that the trend of ASR was increased (7.22% annually) during 2003 until 2008 in Iran. This rising trend may be due to incomplete Cancer Registry Program in 2003 [25, 26] . Some factors such as ultraviolet solar radiation, decreasing latitude, smoking, high intake of alcohol, consumption of high-fat foods, genetic factor, and long-term activities in the outdoors are the predictors for skin cancer [27] [28] [29] [30] .
Colorectal cancer (CRC) is also one of the most common cancers in Iran. In the last year, a national program for colon cancer screening has been implemented in all urban and rural health centers, the fecal occult blood test (FOBT)/ fecal immunochemical test (FIT) (a safe and highly acceptable method of screening CRC) done for over 50-year-old Iranian people who have CRC risk factors [31, 32] . In our study, the colorectal cancer was the third common cancer in both genders. National population-based studies reported a high incidence rate of colorectal cancer; it is the fourth common cancer in Iranian men (8.29 per 100,000) and the third one in women (7.75 per 100,000) [18, 21] . Some studies suggested that overweight/obesity, physical inactivity, smoking, alcohol use, family history, colorectal polyps, and inflammatory bowel disease could be considered predictor factors for CRC [33, 34] .
Excluding skin cancers, breast cancer is the leading type of cancer in women in the Eastern Mediterranean region and the leading cause of cancer mortality worldwide. Breast cancer
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Male Fig. 3 Age-standardized incidence rate of common cancers per 100,000 in different cities by gender remains a common and frequently fatal disease [35] . [39] , and Iraq 31.5 [40] . Clinical examinations and mammography are the two effective measures for screening the breast cancer [36, 41] . Self-examination and mammography tests have recently been introduced in health centers and clinics affiliated with the public sector of Iranian universities.
Patients with a previous history of cancer or a family history of breast cancer refer to these mentioned centers [42] . According to the GLOBOCAN statistics in 2012, Iran had the highest rate of esophageal cancer incidence after Malawi and Southern Africa in the world and also the most incidence rate was in the Asian and Middle Eastern countries [43] . In the present study, esophageal cancer ranked the fourth and second of the common cancers in men and women, respectively. Most of the morbid cases in Iran have been reported from the north and northeast regions of the country. In 1977, after reports of high incidence rate of esophageal cancer (150 per 100,000) in the Caspian littoral of Northern Iran (Province of Mazandaran), a survey has been launched as a collaborative research agreement between the International Agency for Research on Cancer (IARC) and the Iranian Ministry of Health and Medical Education (MOHME) [44, 45] ; the results indicated that the contribution of the socio-ethnic ingredient of nutritional intake and habits such as drinking hot tea are predictors for high incidence of esophageal cancer in this region [46, 47] .
In general, the incidence rate of cancers among Kurdish men is similar to the overall incidence in Iran (132/134 per 100,000); by the way, our finding indicated that the ASRs of cancers among Kurdish women were lower than the estimates in Iran (95/120 per 100,000) [48] . This may be due to the cultural differences between the people of Kurdistan and other regions of Iran, as most of them have a traditional lifestyle and natural diet [49] .
Based on latest report from GLOBOCAN in 2012, the most common cancers in Iranian men were stomach, bladder, prostate, colorectal, and lung cancers, respectively, and among women were breast, colorectal, stomach, esophagus, and ovary cancers, respectively [48] . However, the pattern of cancer incidence is different in various geographical regions, mainly due to the differences in risk factors; the overview of most common cancers in the Kurdistan province is similar to the incidence of cancers in the country.
As our study showed, the positive relationship of cancer incidence with age is the best-known evidence of age-related genomic instability [50] , so it is important to address this concern in societies where the population continues to age. Fortunately, most cancers are very curable diseases when founds early and treated [51] . Specialists need to consider the challenge of managing cancer pain in a patient over a potentially longer duration, as cancer is no longer considered a terminal disease [52, 53] .
Conclusion
Similar to most regions of Iran, stomach, breast, skin, bladder, colorectal, and esophagus cancers were also common in Kurdistan Province. Since May 2014, a national Health Transformation Plan was implemented in Iran that consists of seven programs. The main goals of this project are to enhance the level of people's health, reduce pocket payments, develop and promote community health indicators. Although efforts have been made to initiate and improve a cancer screening program controlled and organized by the MOHME [54] , The majority of the Iranian population are in the age groups of 25-34; However, we will have the highest number of at-risk population of the next two decades. Broadly applying effective prevention measures such as vaccination, use of early detection tests, awareness campaign, and lifestyle modifications could be adopted by local health authority for the reduction of such important public health priority.
Limitation
This study had a few limitations. The data does not include patients who are diagnosed in the imaging centers, diagnosed in pathology laboratories that are not in cooperation with the MOHME, or patients who prefer traditional medical services. Although this might affect the estimates in this study.
In addition, our study has a few strengths as follows. First, this study provides an overview of the most common cancers including 9218 patients during the 6-year period. Second, we used the NCR data; this database uses several sources for data collection. However, the present data provided by the NCR are the most comprehensive and reliable data available for research.
